Hydrogen bacteria usually utilize gaseous hydrogen in the autotrophic culture for both the reduction of CO2 and the energy yielding process. Those genera which have been known as Gram positive hydrogen bacteria are Coryne bacterium, Mycobacterium and Nocardia, the Gram negative ones Pseudomonas, Alcaligenes, and Paracoccus.
There have been many reports on the pro duction of polysaccharide by microorganisms in the heterotrophic culture. The production of large quantity of polysaccharide in the autotrophic culture, however, has not been reported.
Among the Gram positive hydrogen bacteria, Corynebacterium autotrophicum grown hetero trophically in 5% fructose liquid culture was reported to excrete polysaccharide.1) In our laboratory, one strain of Gram negative hydro gen bacterium, Pseudomonas hydrogenovora,2,3) was found to produce an extracellular viscous polysaccharide in the autotrophic culture.
In this paper, we describe the characteristics of this viscous extracellular polysaccharide and its biological activities.
MATERIALS AND METHODS
Microorganism. The hydrogen bacterium, Pseudo monas hydrogenovora, was used throughout this study. 
RESULTS
Cell growth and extracellular polysaccharide formation When Pseudomonas hydrogenovora was cul tivated autotrophically, the culture broth was found to be viscous, indicating the formation of extracellular polymer. The polymer solu tion reacted positively with both anthrone -H2SO4, and orcinol-HCl, showing it a poly saccharide. The time course of the auto trophic bacterial growth and the formation of polysaccharide is shown in Fig. 2 tained at 150 hr and the extracellular poly saccharide formation began at about 50 hr when the cell growth was at the late logarithmic growth phase. The maximum polysaccharide yield of 12 g/liter was reached at 150 hr, and the cultivation fluid was then highly viscous. In semicontinuous culture, one liter of cul ture medium was inoculated with 200 ml of 20 hr precultured broth in 500 ml shaking flasks, and pH was controlled with caustic alkali solution. After 76 hr of cultivation, one liter of culture broth was withdrawn and the same volume of fresh medium was added to the remaining culture broth (OD 33). The renewal of the culture medium was repeated every 36 hr and the resulting broth usually contained 3.6 g/liter of polysaccharide together with 7 g/liter of cell mass.
Pseudomonas hydrogenovora produced the polysaccharide not only in the autotrophic culture, but also a small amount in the hetero trophic culture. In the latter case, the basal medium supplemented with 2 % glucose was used and about 0.5 g/liter of polysaccharide was excreted at 25 hr together with the for mation of 7 g/liter cell mass. The yield of the polysaccharide was 2.5 % based on glucose utilized (Fig. 3) The properties of polysaccharide The purity of polysaccharide was shown by a sharp peak in the sedimentation diagram (Fig. 4) Table  I . 
Precipitation test
The polysaccharide was precipitated in thread-like form in the solvents such as ethyl alcohol and ethyl ether.
Sugar components of polysaccharide Figure 5 shows the sugar components of the hydrolysate which were separated by TLC method. Four of the sugar components were presumed to be galactose, glucose, mannose, and rhamnose, and another unknown com reduction and acetylation . The main sugar components of the polysaccharide were con firmed to be galactose, glucose, mannose, and rhamnose by the gas chromatogram shown in Fig. 6 .
Physiological activities of polysaccharide Table II shows the preventive effect of the polysaccharide against tobacco mosaic virus (TMV). At the concentration of 0.5% solu tion, the prevention value was 94.9%; while the prevention value of the control solution (skimmed milk) was only 62.1%. effect of high C/N ratios. The production of the extracellular polysaccharide is suggested to be closely related to the low level of nitrogen in the culture medium . The quantity of extracellular polysaccharide produced was higher than that of cell mass and none of mono or oligosaccharide was found in autotrophic culture fluid. This pre sumes that the polysaccharide was produced intracellularly and excreted into the culture fluid. This polysaccharide was a heteropolysac charide, which was composed of galactose, glucose, mannose and rhamnose as the main constituents. The high viscosity of the poly saccharide solution suggested the existence of branched sugar chain structure in it. The structure of the polysaccharide is now under investigation.
In the preliminary test for the application of the polysaccharide, it showed the antiviral and anti-tumor activities. The correlation of those activities with the structure of the polysaccha ride is of interest.
